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In this communication we propose to study the Falkner-Skan equation, namely
)^ } -  0,
/ ( 0 ) - f ( 0 )  =  0, /'(<X)) =  1.
(1)
In the above, /  ia the nondimenaional streain function, (i the wedge-parameter 
and primes denote derivatives witli respect to the similarity variable y.
It can bo shown that equation (1) has a unique solution in the range 0 
^ 2 .  In addition, this equation may be solved in a range of negative values of 
: /?o <  <  0 where —0.198838 Solutions exist also when /? >  2. Exact
solutions have been obtained by many. Moore (1964) claims that Smith’s (1964) 
results are the most accurate ones. Brown & Stewartson (1906) obtained an 
asymptotic solution of (1) for reverse flows (/"(O) <  0) in the limit /y—> 0, given
/ ' ' ( 0 ) - - 1 .5 4 + ( - / ? ) « ‘ . ... (2)
Rogers (1972) compared formula (2) with exact numerical solutions. An asymp­
totic solution for the case oo has been given by Moore (1964). It is
(3)
Aorivos et al (1966) presented an approximate method for solving the correspond­
ing equation in non-Newtonian power-law fluids. It is based on the two solutions 
of the equation as /?->0 and as yff—► oo. The result for Newtonian fluids under 
consideration can be readily obtained as
/"(O) =  ( 0.22062416+iy S j* . (C
We shall solve equation (1) by small perturbation techniques from three different 
angles, and then compare the results with the existing ones.
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(i) Small fi 
Assume
/ =  s ... (5)
Substituting from (6) in (1) and equating the coefficients of different powers 
of P to zero, upto terms we obtain four differential equations. The one
for /o is nonlinear and is the Blasius equation; the rest are all linear. Numerical 
solutions lead to the results
^"(0) =  0.4696, //(O ) =  1.298928^
//(O ) =  -1.521995, /3"(0) =  2.628937
(u) Large ft
Use the transformation
f{7j) ^  f t - ^ F { Q .
Equation (1) then reduces to
F "'~ {rY + \-^ ft--^ F r' =  0 
iT(0) =  i?’'(0) == 0, F\<X)) =- 1.
Assume
F ^ ^  ft-^Ft
... (7)
. . .  ( 8 )
. . .  (9)
and substitute in (8). Proceeding upto terms the following results are
obtained
F^\(i) =  1.154701, 
F^\0) =  0.074614, 
F^"{0) =  0.004092.
(10)
{Hi) Perturbation about ft =  \
Since the physically significant range of is 0 ^  ^  2, we intend to perform
a perturbation analysis about ft — 1. R oy (1972) has shown that such analysis 
leads to very good results in the case of non-Newtonian power-law fluids, assum­
ing n — 1 +e, where n is the index of the fluid and w =  1 is the case for Newtonian 
fluids.
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Assume
/ =  S e'G?<
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( 11)
Substituting from (11) in (1) and proceeding upto terms 0(c“) wo get ultimately 
t?o"(0) =  1.232588(f (0) for /i .-=]),
(?/(0) =  0.536713, (73^ (0) -  - 0  113833 J 
In table 1 we compare the values of/"(0) given by different techniques.
Table 1. Comparison of values of/"(0)
p
Smith
(1954)
AonvoB 
ct al 
(1965)
Eq. (10) Eq. (6) Rq. (12)
0 05 0.6311 0 5359 0.5311 0.6200
0 10 0.5870 0 5949 — 0.5869 0.6673
0.20 0.6867 0 6980 - - 0.6895 0 7304
0 30 0 7748 0 7877 0.7997 0.7933 0 8011
0 40 0.8544 0.8683 0.8684 0.9139 0.8696
0.60 0 0277 0 9419 0.9384 1 0672 0.9358
u 60 0 0958 1 0102 1.0017 0.9997
0.80 1.1203 1.1345 1.1233 - 1.1207
1.00 1 2326 1.2465 1.2344 - 1.2326
1.20 1.3367 1.3493 1.3369 1.3354
1.60 1.6215 1.6342 1.5221 - 1.5136
2 00 1.6872 1.6991 1.6876 - 1.6556
( 1 2 )
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